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Effects of Deep Root System on Above - ground Vegetative

Growth and Yield in Maize
SONG Ri'"2, WU Chun-sheng' , WANG Cheng-ji*, GUO Ji-xun’
(1. College of Agronomy , Jilin Agricultural University , Changchun 130118;2. Institute of Grassland Science , the Northeast
Normal University , Key Laboratory for Vegetation Ecology, Ministry of Education ,P . R.. Changchun 130224, China}
Abstract: Effects of maize root system below 20cm and 40cm deep in s0il on the vegetative growth, yield and its
composition factors in hybrids of Simi 21 and Yedan 19 were studied by cutting root in soil column at elongation stage and
heading stage. The results showed that as compared with without cutting root, cutting root at 20 cm soil depth at heading
stage decreased height of Simi 21 and Yedan 19 by 37.1 cm and 32.1 cm , and chlorophyli content by 20.0% and
37.0% , and photosynthetic rate by 21.6% and 19.6% ,and 100 — grain weight by 12.1% and 9.0, and grain number
per ear by 18.8% and 17.5% , and yield by 26.2% and 20.2% respectively. Cutting root at 40 cm soil depth at head-
ing stage reduced height of Simi 21 and Yedan 19 by 23.5 em and 23.6 cm ,and 100 - grain weight by 10.1% and
8.2% ,and grain number per ear by 13.1% and 12.0%, and yield by 21.5% and 18.6% respectively. Cutting root at
elongation stage reduced chlorophyll content significantly, chlorophyll content of Simi 21 and Yedan 19 reduced by
13.6% and 25.2% with 20 cm deep cutting root and by 10.4% and 14.2% with 40 cm deep cutting root. Reduction
in the maize yield was higher at heading stage than at elongation stage.
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EHRERBEERESKE, EXBEHERS
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EEEXRARELSEREEYEEA 0%, 8™
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1.1 #RH Rt

R T 1998 FFEEF AR R FPFH B vh i
1To LN EB L, MBI R F . LEKE, AL
R BV 19.7 g/ke, BB R 79.6 me/kg, HE
B 13.8 mg/kg, EEH 48.8 mg/kg, pH(H,0)7.3, K
BRAHA LSRR, RS BR&GH
¥, 1998 £ FF LLHRE | m BN, 7EX K
EEA B A5, 3815 0~ 20 cm.21 ~ 40 em. 41
~80 cm B R4 B — M, EHRA— MR- L
MK (HZ0.5m, 5 0.8m), §BAEW 5 HMMM
WHRE (I S FA L), RABIEH HEORNE R E
B, AHE, BEPEATE LLE, ftEEYATK,
AU 21 FHEE 19 TR, SABERRXR
RE 325 kg, BERR 4% 175 ke, BRBEHH 120 ke IFEE
AM+HERE 6.5 ¢, B8 3.5 ¢, TiBRF 2.4 g,
L EABEHRE S BUREHEA 0~30 em 22, 4 A
28 B¥EFh, B A | ¥k, T WFAEFEE 21,
FES MR, EXAEKBE,E LB ARR
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A#HFEGMKREHER)  REEERXH,

BRI LR R 7k, BI7E E KRR T
R U AT R B B TR AL B, ZE BT M T 20 om
140 em A BEATHAR , LAWTRAE A3 . TR
ek NA AL, BHTE 20em 1 40em H4E A
FEIE L AR MK 10, BMER R UINT, R
+ BT UEESR 3 K, EHLHS,

1.2 MEMEAESRE

HERRAKRERZE" HEARX N o
HR=0.75x % x B, EARIINE,

4 B E(Pn) F§ FQ-W £L5h CO, AR UR AT
BREBRAEENE, gREEtEETE
FoKBA, BE RN IS AR  RLITHE
R, R T HR AN R 2B HE AR EERHAT
P4, o A WE BB O 45 min DL B, FEEE RS XS
WAL b BTRE.

EXRH(RATREEABEFERBENE .,

2 HR54Hh

2.1 PIETREN EXi ERBEFEKER

B AR R FREERETHRT R, 7T & LR
EREMNEXBELBEREKRAEEARA
(F 1), HENFBIHRABEE W, NF 21 A
R 19 BT 20 cm TRAL MR A0 2 A9 B HL XY R
A3 HME 37.1 a1 32.1 om, ZERHBTE 40 om B4 BT
WEEEARHN 23.5 cm 1 23.6 cm, HER PRI WTR
RN

HEBRK/NREYHT A SRR RENYE
BBHMEEHER. SRRV RREEARRE
A EREA M EBES /D, AR AEMERIREDR
EFEE bk TR, ZEBS MR 20 cm IRBETIR, (1M
%21 FHEA 19 kM E R B X REE 5. 1%
H14.8% ,40 cm IFALBTIR S BIFE(R 3.4% 1 3.6%.
20 em A 40 em AL WA ZERABE K EKEER
FRXF M E B R,

T AR T T R 7E AR, R R IR AR 4k
HEBERET EXHEEAER, ARV
BRI 21 A 19 WS RSB FIEREE
10.4% ~20.0% 1 14.2% ~ 37.0%., EHEHARR
B, Mg TERE T, LB Mg ZERUFNE
TP MR Mg B, B ASE R R BAE L
BRAGYE A Mg A8 R AT R, Wi 5 BEW iR R
SWAPRE R WA R R R Mg LR E, F
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YR Mg SR WA TR M R R B 5 o
®1 YRR ER B EREKEM

& # bbag B (am) HEBR e plant™') HRXI R (mgram™?) A ER(mol CO*m=2+s7")

21 CK 261.2+50.3 a 4216.7+168.5 a 0.125£0.092 a 30.26+8.00 a
A20 252.6147.0 2 4126.1+142.18 0.108+0.071 b 27.12+7.23 2
Ad0 256.0+41.5a 4102.82156.3 2 0.11220.093 b 28.36+ 7.86 ab
B20 24.31+51.4b 4002.0:180.2b 0.093 +0.036 be 23.7327.31¢
B40 237.7+70.0b 4074.5:163.3b 0.100£0.052 be 25.88+8.04 ¢

19 CK 250.7+86.3 a 4186.2+171.0a 0.127£0.0718 a 28.72+9.55 a
A20 238.8+50.6 a 4098.52191.3a 0.095+0.060 b 26.84+8.31 ab
A40 242.6+438.99 a 4106.4+170.5a 0.109+0.056 b 27.18+7.88 a
B20 218.6170.5b 3986.6:163.3 b 0.08020.046 ¢ 23.10+4.86 ¢
B40 227.0268.3 b 4034.1£180.1b 0.093 £0.057 be 25.6617.21 ¢

W RPRBNTHE « AR AR BAMREIORRT AR, 20 70 40 M FREBE 20 cm F 40 om FLWR, PR FHR

REEHER. TR

WA BRI EEREH, R HHRBRERE
A (A5 BAL AR EE, TR R RN
B B ERECAEE, AR B 20em FACKT
B, BERRMME 21 FKE 19 A EE, 25
AR 21.6% 1 19. 6% , B HL T 40cm BFEALUFR
A} BIFEAE 14.5% F1 10.7% , BAR 20cm F 40cm HEE
FRARA S RREER BREE, RARER
R AHENEREREL,

DI EZE B B, R R0 Rk B RE R A
KEAEE/EA, MARBEY, RERRXFER

Ko
2.2 EPRMEN> R RIGE KW

A RIE I A FEBEAR R EXF= R REA
FRFEROEWARNE 2. 53 REML, R
WY AR ERWAK, MANREEEWE
BIH,7E B20 70 B40 AL, PO 21 B MRS B RE
1% 12. 1% 70 10. 1%, 8 19 57 K 9. 0% Fn
8.2% , ATLA i, I P9 B20 1 B4O AL ER
HARE RURERAZABEEHN BRENER
fEFRBER,

£2 UHERRMIKTRETREGEEMN

L b3 BRE(y) BE¥(rumberear™') R (cm) PFR(%) 7o ik (g-plant )
P 21 CK 39.6x210.1a 685.8x121.1a 24.5+3.9a 83.6x16.3a 262.4£76.2 a
A20 37.329.24 674.61109.3 a 23.724.2a 82.0£15.0a 243.31+72.1b
A40 38.2+9.5a 679.0+120.0 a 23.7+4.0a 82.3216.2a 248.1£63.1b
B20 34.8+7.2b 576.8+112.9b 21.3£1.9b .2+14.2s 193.6+48.5¢
B40 35.6x7.8b 596.0+119.0b 23.0x4.6ab 80.6£15.2 8 206.1£53.1¢
Hid 19 CK 34.326.0a 656.3+121.6a 22.9+2.7a 85.7217.4a 223.6+63.2a
A20 32.726.0a 634.0£107.1a 21.521.8ab 85.6+16.3a 200.2+54.0b
Ad0 32.7¢7.3a 647.6+98.6 a 2.3x2.6a 85.0£17.8a 204.7+55.6b
B20 31.2x7.8b 559.3+93.4b 20.0x1.5¢ 81.3x15.5a 178.4+42.1 ¢
B4O 31.527.6b 577.6+120.0 b 21.421.7 be 82.4+16.2a 182.1+51.1¢

ZEHENAR X BRI B e B3, SRR
B3/, B20 A1 B40 AbHE A, IO 45 21 BERE L RT HR
SR> 18.8% F1 13.1% , H % 19 4 BIW17.5%
F112.0% ,B20 1 B40 (A1 % R B AR BEKF. &
FHIMR B OE B EEY A S5 R, Kk
BIREKE, R LR EHRER AN
A IR K,

SFERMK RN BRREEA K, R
HA7E 20em FALWTR A F B E W, ¥ 21 A
19 433X R 3.2 om #1 2.9 omo WEHEEEHY
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BRTF B A A 3 E TR A AR R4

R BERFTRE, RUNRX=FREET K,
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BRY, SBEXTRTRETR. R MMM
AARGEEHRRARERE PR, ZE B0 M
B40 b3 Hh, U5 21 =853 5 X RERE 26.2% )
21.5% ,H5. 19 43 BIFKE{E 20.2% 1 18.6% , RV A
WRx = REWAN N, HERB X, 7E A200
A40 43P, M 21 PB4 5 X REEAR 7.3% 0
5.4% 4% 19 2 FIFRE 10.5% M 8.5% . BRE R
T 20 cm AL BIRALEE ST =R E MK TF 40 cm B
AhWTiRALE , BERFEE, VAN ERATRT
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